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Summary of Community Workshop and Opportunities

hLl Sy . NRFRolFyR FLFEOAEtAGFGSR I O02YYdzyAdGe @2N]aKz2LI Ay 21
Survey. The workshop included the current members of the Alexander County Broadband Committee in addition to
other local leaders. Duringpé workshop, Open Broadband asked each participant to characterize their experience with
LYGiSNySit aSNBAOSO ¢tKS O2ffSOGADGS NBaLRyaS 2F GKAa ¥F;:
Survey, which found that consumers are geigrdissatisfied with Internet availability and quality. For those without
Internet, they lack options to get it; among survey respondents with service, significant improvements are desired: 12
percent have mobilenly access to broadband;majority (84 prcent) isinterested in additional broadband service

options; and nearly half consider speed of service to be insufficient.

Several issues stood out from the workshop, and should be addressed in the next stage of the broadband planning
program:

+ Thereis universal demand for higher speeds across sectors: public, private, residential, commercial
+ Local leadership is concerned that any new broadband development regime include some affordable options
+ Businesses are especially crippled by a dearth lohdapacity (access to the cloud)

The workshopandpr¥ SSGAY3a AGK adl FF KSfLISR dza 3IFAY F 6SGGSN
development goals and objectives. Because broadband planning is fundamentally about helping communities remain
competitive and grow sustainably, we expand on these key workshop findings with the following analysis and
recommendations:

Because broadband drives economic development, and advancing economic growth and prosperity is important to
community leaders, AlexandeCounty should follow through on its current broadband prografithe Appalachian
wSAA2YIE [/ 2YYAAaaArAz2yI SOK2Ay3d GKS LRaAGA2Y 2F GKS bl b7
devices, and applications that comprise [the broadbar@Ped @ 31 SY RNA FS SIF OK 20KSNJ Ay
must be networked, however, to fully participate in the positive upsides of this ecosystem. Stated more plainly, gaining
Mbps of broadband increases household income by $2,100 per year, white @b searches result in 25 percent faster
reemployment!! & (GKS / 2dzyieQa oONRBIFIROIFIYR LINPINFY A& RSOSt 2LIS
development agenda that tracks broadbarelated economic indicators likacreases in new business staidgcreass

in property distress; positive trends in local labor market and economichg@ly indicators; upward trends in

commercial and residential occupancy rates; and increased local capacity to support entrepreneurship.

Making progress onthe Couna o6 NR I R6lyR I 3SyRII Aada ONRGAOFE (2 (GKS ¢
must have 21st Century infrastructure to support the competitiveness of its businesses in the modern, Iaternet
dependent economy¢ KS / 2 dzy (i @ Q &-- ahdyitRetmndimicintpéct od theaCBunty, in turiboth face real risk
under the status quo. Schneider Mills, for example, reported at the workshop it takes days to upload files to a remote
office, while remote techniciansaanot diagnosis onsite equipment because of connectivity issues. Once broadband
issues are resolved, Alexander County can help their legacy industry further their competitiveness through advanced
(SOKy2t2380 1 Y2y3a YIye SELIWeLs 5va2 @Sy Sykih ai KAl (K-S 6RYIER S

1t GGSNA2YY SG Ffd 0! dAdzAG HAamMcO® . NBFROIFYR tfFyyAy3a t NRY!
https://www.arc.gov/news/article.asp?ARTICLE 1D=574
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https://www.arc.gov/news/article.asp?ARTICLE_ID=574

technological transformation of legacy industrial manufacturing. Many companies in this space are profiled in a 2015
0221 FTNRY wSg2N] ! YSNAOIZ | (GSOKy2f 2 BinaNetivotkeBWed RADE D

¢tKS /2dzyieQa odzaAaySaa SELIyairzy FyR FGGNF OGA2y aGNF G
robust when highspeed broadband availability is a marketable asseuality broadband availability can allow the

County to target technologgriented businesses like advancednufacturers. Likewise, smallisinesses must have the
Internet to reach global market&lsewhere in North Carolina, economic development efforts are focused on supporting
the transition of nanufacturingbased local economies into technoleggsed ones, while building on the strengths of
existing busiess and expertise. Rutherford and Paki@ies, for example, utilized their broadband program as a
springboard to attract a Facebook datacenssd to support a new tourism strategy with an equestrian facility as the
centerpiece?

At a more advanced level, the County can spearhead a local effort in support of entrepreneurship and small business
by facilitating development an innovation centerrancubator space with gigabit internet capability (1000Mbps).

There are many promising statewide models of communities pursuing this strategy at a scale compatible with local
assets and capacity; s@usiness North Carolingeptember 2016, for examplé€ommunities have used these spaces

to provide public access to higipeed Internet, to advance science and arts education, and to offer training and

G2N] F2NOS RSOSE2LIVSyiGz AyOfdzZRAY3a LINBINI Ya (i KdallestadiedzLILI? |
development play and attracteded 2 N] SN&E FyR &0l NlidzLJa® ¢KS Lyy2@14G4S b/
Emerging Issues, offers some strong exampldgesh thinking around civic and corporate leadership and new
approaches to Maistreet entrepreneurship. The City of Wilson may offer a particularly usefuf Pasmisingly, Stats

' YSNAOI Q& Lyy20FGA2Y non AYRSE FTAYR& (KIG GKS Ayy2dl i
peer communities?

BroadbandY I G G SNA (2 &S Y LifmeaniBgdoth tikltalent bagekfdr émpldyérs and the quality of life for
residents. An analysis of Alexander County labor market data revealed that just over 10,200 people commute out of the
County each day for work)most doublethe number that commute inMeanwhile, about 46 percent of workers

commute less than 10 miles between work and home, but over twenty percent commute more than twenty five miles,
and about 11 percent travel more than 50 miles between home andkw®&ome workers are willing to tolerate lengthy
commutes, but the trend, especially among millennials, is to drive less, according to research out of the Department of
City and Regional Planning at UNC Chap€l Hilese data suggest that shifting degnaphic trends may compel

Alexander County to focus more on strategies that keep the community attractive to existing residents and help retain
millennials.In sum, he County supports an employment center in neighboring ciegrand the residential poputian is

'y AYLRNIFYG LIFNID 2F GKS /2dzyiéQa Gl E o limmSdate coBerNgofi K S :
resident€ NB Odzald NBAARSY(GAlIf ONRBIROIYR 2idimietoyoinic viddily FGrS NBE A

2 Rework Améca. (2015). The John and Mary R. Markle Foundationi.S NA OF Q& a 2 Y Sy ( W inthblSdnected/Age h LJIL
3 bid.

40 SS I NYbuks@y ySuawint arevolutiorhttp:/businessnc.com/saywant-revolution/d 'y R &/ NBI 6§ A @S { LI NJ
(http://businessnc.com/creativesparks)

S{IyaS@SNRAY 23 blyd 6WdzyS mMoI HAMTU® & CdphdniiOffitey RoGueril erxtd,Bvith IHI A § &
t2f A0& al yIF3SNI { I NI K [ttpsy/igidsd.edu/pbdeasts/wsSniuNde DFS R FNR YY

6 US Economic Development Administration. Stats AmeriggieRed from:http://www.statsamerica.org/ii2/overview.aspx

" Bureau of Economic Analysis. On the Map. Data retrieved December 6 [2@k7/onthemap.ces.census.gov/

8 Jaffe, Eric. (July 13, 2015). The Clearest Explanation Yet for Why Millennials Are Driviffiel&tantic Retrieved from:
https://www.citylab.com/transportation/2015/07/theclearestexplanationyet-for-why-millennialsare-driving-less/398366/
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example, drring the workshop, we heard that a weffom-home consultant struggled for months to get adequate
Internet service, while a real estate agent lamented over his inability to sell homes widtaudard Internet service to
prospective buyers. AnotherpartidclJl y i y2GSR (KIG ' € SEFYRSNI / 2dzyiiéQa vyl
recently attracted retirees, but a combination of a limited housing stock and broadisdatkd infrastructure issues

have frustrated efforts to fully develop this as a stratégrygrowth.

Economic competitivenessducational opportunityand talent attraction and retentiongo hand in handAlexander

| 2dzyGeQa GFfSyd FGOGNXr OQGA2y S GF Syl RS@S122diatoy,highers 2 NJ -
education, anctontinuing education all demand robust technology resources, both for individuals and institutions.
Workshop participants representing the school system and higher education reported that educators are routinely
limiting what is asked of students for homerk assignments, due to lack of Internet access at home. As Alexander

/| 2dzy i@ Q& ONRBIROFYR LINPANIY RS@OSt21LJar SRdzOFi2NBR | yR f:
AYyGiSaNIXGS GKS LYyGSNYySG Ay a 2wil bekcShelpthagket Bidd prom6tR thdse digifakd ¢ K
AyOfdzaAzy STF2NIAI S6KAOK gAff Ay GdzNYy KSEt LI GKS ySigz2l

While Alexander County is well on its way, ttesiversation is jughe beginning of an important journey toward

economic reewal, economic mobility and a more prosperous futuireere are reasons to feel encouraged. The level of
community engagement Alexander County has been able to achieve is promising, and should continue to be nurtured :
the process moves aheadherec YSY Rl A2y & F02@0S FNB YSFyid (G2 KSfLI IA
¢ and to help fully realize its potential.

Local Broadband Market Assessment

Open Broadband engaged stakeholders and inventoried fiber, telecom enclosures, mountainsyesigeal vertical

assets across the County. The data were compiled in order to help identify ways to increase broadband deployment al
utilization in Alexander County. Themainder of thigeport fully details and summarizes our findings; the final sectio
offers our recommendations.

Our engagement focused on four key questiqids:where broadband is offered in the County; (2) customer satisfaction
with current service options; (3) infrastructure available to enable more broadband throughout the Cand(¥)
options for bringing broadband to thenderserved and unserved.

Findings:
+ Broadband coverage is relatively complete in Taylorsville, including a sewerakea surrounding the City,
along U.S. Route 64 east of Taylorsville through HiddeniteStony Point, and in the southwest quadrant of
.SGKf SKSY® {LISOGNHzyQa OFrofS aeaisSYy LINRPGARSa GKS
in these areas, and some businesses note issues with getting consistent speeds through Spectrum
+ There are many fiber routes spanning the County betddyorder. Fiber stretches along Route 64 west and
along NC Highway 90 east of Taylorsville. Providers here include AT&T, Spectrum, and Spirit Communications,

which resells to MCNC and Google. Nghtday 16 from the northern border to the southern border of the
County is covered by Spectrum and AT&T fiber with only a few small gaps. Century Link crosses the County, w
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fiber running up NC 127 from Catawba County to Route 64, and along All Heailngg Road through Mt Olive
Church Road and NC 16 into Wilkes County.

+ Both AT&T and Spectrum have significant miaile fiber networks running a few miles out of town in most
directions. This middtenile fiber reaches further into less populated asghan expected. However, the corners
of the County are not reached by fiber.

+ While Spectrum offers adequate broadband, the copper providers, AT&T and CenturyLink, offer little
broadband ! ¢ 3 ¢vébsite shows very little broadband availability even rtextheir fiber-fed cabinets. This is
Oz2yaraidsSyld 6AGK [/ 2dzyié NBaARSyidaQ NBLRNIA 27F -NBIjdz
ups. AT&T advertises uVerse on their website, but it appears to be available in only a very few pocleets of th
County. Centurybk shows no DSL availabiligyen next to their brick switching centers.

+ Two mountains provide significant viewsheds into the noxdhitheastern and southwestern portions of the
County. There are also several ridgelines, cellular tevaad water tanks that could be leveraged to bring
wireless Internet to the Industrial Park and the northeastern and southwestern portions of the County.

+ Affordability is a pivotal issue for many residents, as satetheBroadband Survey and Open Boa | Y R Q &
November workshop. Fortunately, each provider has a reduced costgmofpr qualifying households.

+ With a significant number of fiber routes, three existing providers, as well as key vertical infrastructure, offer
opportunity to extend excellerbroadband into some portions of the unserved and underserved areas.

Service Providers

The three mainhigh-speed Interneserviceprovidersin AlexanderCountyare AT&T, CenturyLink and Spectrum
(formerly Charter Cable). Of thesmly Spectrumcanconsistentlymeet the FCQ definition® of broadband at 25Mbps
to the customer and 3Mbps from the customarith AT&T doing so in very limited areas

AT&Tserves all of Alexand&ounty except forthe southwestern corner whicts served byCenturyLink. In the majority

of theCounty AT&TR A 2y & 2 WHicBdddngt eeiitd brdadbfindefinition. TraditionalDSL services can

only realize 6Mbps to customers within 1.5 miles of the serving cabinet. DSL speeds rapidly degrade €istaricis
outward. AT& offeisuVerseonly in town and a very few nday areas! ¢ 9 ¢ Q& ¢ ¥eiskpivBdesidta a

50Mbps to the customerTheuVerseservicel NS a | LILISTF NJ G2 2@SNI F LI { LISOGNHzYQa

Spectrumis the bright spot for bradband in theCounty Using cable modem technolog$petrum provides 60 to
100Mbps downstream to the customer wherever they offer service.

CenturyLinkdoes not meet the broadband standard in any area of@weinty CenturyLinladvertises 10Mbps
downstream and 1Mbps upstream from the customerheir website shows DSL availability at a number of sample
addresses. However, without scheduling an installation it would Ipo#sible to know IDSL portsire, in factavailable
to sign up new customers

® FCC defined broadband as 25Mbps/3Mbps in the 2015 Broadband Progress [Regsolfivww.fcc.gov/reports
research/reports/broadbangrogressreports/2015broadbandprogressreport .
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HughesNet a satellite servicas used by 5 ercentof the residents who reported having broadband. Tipside to

| dz3 K S Zséndcd iQthat is available where no other service is available. However, the fastest speed available is
15Mbps to the customewhich is below the FCC standard. Also, it is reported this speed costs $400 per Atdhth.
Open Broadband workshop Movember stakeholdergeported HughesNet was consistently slow and unreliable.
Because of the costhe unreliable nature of the seiwe, and the fact they are not facilitigsased this report does not
consider HughesNet viable service provider.

Availability

Availability of any higispeed Internet option is the main problem for residents of Alexar@muinty Although84.7
percentof survey respondents reposgubscrilingto high-speed Internet, the majority of the geography in t@euntyis
y2i aSNBSR 6AGK ¢KI-EGLIOS RZ 6 SdzaRASYFA yISKRS baaddENG YA K C/ / RSTA

Seved areasare definedas areas with

high-speed Internemeeting the FCC

criteria of 25/3Mbps. These areas follow

the Spectrum service territoryaimost all

of the Town ofTaylorsvillea few miles —
in each directiorout of town, anda

narrow corridor surrounding these :
routes: NC Highway6 northandsouth \ : \
1
\\

\;

7a

of town, east along Highwa80 through
Hiddenite andStonyPoint, Rink Dam
Road connecting NC 127 and N&Cnear
the shore of Lake Hickorgnd a large
portion of the Bethlehentommunity on
either sice of NCL27. Spectrum does
have some holes in each areand their
network does not extentébeyond what
would be considered neighborhood
densities.

Underserved areasan be defined as
areas where broadband speeds do not
exist but Internet speeds above aliup

are available. For Alexand€ounty
dundersen8 Ré¢ g A f f-ony aréad K
offered by the copper provider&\T&T

and CenturyLink. These areas include
almost the whole northwest quadrant of
the Countybounded by N@6 to theeast and U$4 to the saith, a vast portion of the northeast quadrant of t@unty
bounded by NC 16 and B8, and the southsoutheast portion of theCountysurrounding Paul PayrigtoreRoad. There
are also pockets in the southwestern quadrant of Bethlehem as well as a few thighiown of Taylorsvill¢hat are

{LISOGNHzYQa FTAOSNKkO2FE AYTNI &G NHzOG dzNB
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unserved such as the neighborhoods of Fairway Oaks and Cornerstone. The underserved areas should nearly match tl
areas where Spectruis absent There may be a few streets where AT&T offers uVerse and Spectrum iesent) but
thisis likely he exceptionOdzNJ & YLX Ay 3 KIF & F2dzyR dzzSNES (2 20SNII LI &

I
BETHLFHEN  SCHOOLW

T

O . -

gl

A CenturyLink DSL pedestal cluster

Unserved areasan be defined as not having broadband nor any {sigbed Internet service at aMost areas of the
Countyshould be within reach of D&lthough the corners in the northwest, northeast and sostiutheast corners

could be too far out for DSAT&T lack®SL ports to turn up new customers and is not investing in adding more ports.
The DSL port issue was reported by residents at the November worksitbisconfirmedo @ ! ¢ 3¢ Qa 6S0aA
returning any DSL service offerings even next to their fibeDSlcabinets!® With very litle availability of DSL, we

conclude theCountyfQd dzy RSNESNIWSR | NBFa INB STFSOUA@GSte dzyaSNBS

Increased availability of broadband may be possible because AT&T and Spectrum aréyoihienelCC to meet some
build-out conditions. Requiremes are stipulated in the approval of the AT&irecTV merger and aléothe Charter
TWC merger for each to increase the number of broadband houselmids U.SThe AT&DirecTV merger requiré's
that AT&T extend fiber to the premises of an additional 12.5 million residences and small bushefesedune 2019.
The CharteiTWC merger requirésan additional 2 million residential broadband locations by May of 2024..
important to rote that the @mmpanies may choose other areas to fulfill their FCC requirements and are under no

0 November 13, 2017 Stakeholders meeting ayldrsville.

1 AT&TF DirecTV Merger Conditions FCG9¥5p.155 IIl. FIBER TO THE PREMISES (FTTP) DEPLOYMENT
https://apps.fcc.gov/edocs public/attachmatch/FE6G-94A1.pdf

12 Chater- TWC Merger Conditions FCG8%p. 218 V. RESIDENTIAL BQIUD CONDITION
https://apps.fcc.gov/edocs public/attachmatch/FE6-59A1 Rcd.pdf
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obligation to build in areas they claim they cannot justify teiirn oninvestment. However, discussions with these
providers could be worthwhilélThere are no known buidut requirementsfor CenturyLink.

Affordability

Affordability is a barrier to many residents in tBeunty as shared in the Novemberorkshopthe Broadband Survéy
Fortunately, each service provider has adowst broadband offering but at reduced speétid.chart below
summarizes lowost offerings

AT&T Access 10 Mbps 150GB or 1TB $0 $0 $10.00

AT&T Access 5 Mbps 150GB or 1TB $0 $0 $5.00

$0 yr 1, then $10/mo or $100 one
time

Spectrum up to 30/4 Mbps None $0 $5.00/mo $14.99

CenturyLink 1.5 Mbps not stated Yes, not priced $9.95 yr 1, $14.95 after

Future Conserations

The future of broadband in Alexand€puntylooks good now that th€ountyhas taken the proactive step to assess the
market and engage other service providers. Without this step, there is no indication that the existing service providers
will inarease coverage or speedserce competitiorhas led the majocarriersto choose to invest almost entirely in

metro areasand bypassmall communities. Spectrumnwhich offers qualityservice by mosaccounts, still has not

extended into neighborhoods with their footprint. AT&T has a rural
wireless optiorproviding10/1 Mbps from their cell siteshowever,
becauseAT&Thas deployeatell sitesonly along major highways and
within town, the majority of underserved areas will remain sol &X

and CenturyLink havdemonstrated nationally that they are Qf ?
disinvesting in copper &L They have also neglected to upgradea Z ? Age
more fiberrich architecture 325-495- I -0
24y Fesed Ridge RO,
A0 phone AT
B p12:2"F)) The Ine.
Can'y Use

fod TTYEVS — Sl
S“-w&@’ X
<4514 Teard K e &
%y 7w
— et~

Two customers are forced to register their comple
with Century Link with a handwritten note.

13The Broadband Survey@S | f & G £ S ad mMcdoLISNOSyid 2F (K2a$S 6K2 RARyYyQIi
1 https://www.att.com/shop/internet/access/#/

http://www.centurylink.com/assets/pdfs/69971EV17CKBRO7892 LR TAM1.pdf
https://www.spectrum.com/browse/content/spectrurinternet-assist.html
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AT&T DSL 6 Mbps 768 kbps 25 Mbps / 3 Mbps < 10%

AT&T uVerse 25 - 50 Mbps < 6 Mbps 25 Mbps / 3 Mbps <20%
CenturyLink 10 Mbps 1 Mbps 25 Mbps / 3 Mbps <10%
Spectrum 60 - 300 Mbps 10 - 30 Mbps 25 Mbps / 3 Mbps ~ 40%

AT&T DSL Not offered on website in any of sampled areas.
AT&T uVerse 25 Mbps not stated $99.00 $0 $40.00
AT&T uVerse 50 Mbps not stated $99.00 $0 $50.00
CenturyLink 10 Mbps not stated $59.99 $9.99/mo or $99.99 one-time $64.99
Spectrum 100/ 10 Mbps None $99.99 $0 $59.99 yr 1, $79.99 after
Spectrum 200/ 15 Mbps None $99.99 $0 $99.99 yr 1, $119.99 after
Spectrum 300/ 20 Mbps None $99.99 $0 $159.99 yr 1, $179.99 aftel
*Spectrum notes prices will increase in 2(

AT&T DSL Not offered on website in any of sampled areas.
AT&T uVerse up to 50 Mbyps 1TB $99.00 $0 $40.00 yr 1, $70.00 after
CenturyLink 10 Mbps not stated $60.00 $0yr 1, then $.1 Lo e AL $45.00 for life
one-time
Spectrum 100/ 10 Mbps None $49.99 $0 $39.99 yr 1, $64.99 after
Spectrum 300/ 20 Mbps None $49.99 $0 $89.99 yr 1, $104.99 after

*Spectrum notes prices will increase in 2(

AT&T DSL Poor/ Poor Not suitable Not suitable Poor
AT&T uVerse Inconsistent/ Good Okay Good if consistent Good if consistent

CenturyLink Poor/ Poor Not suitable Not suitable Poor

Spectrum Good/ Good Okay Good Good

Public-Private Partnership @ions

North Carolina law precludes Alexand&avuntyfrom owning, operating or investing in broadband service to the public.
This narrows down publgrivate partnership options by eliminating municipal owned networks and munisgaice
to the public.

A privately owned and operated network is the only viable opti Fortunately, a number of new service providers are
interested in providing broadband in tf@ounty!® TheCountycan make it easier for new providers by leasing available
fiber capacity, allowing access@untyfacilities such as water tanks at reddoetes, examining the

15 Open Broadband attended the November 16, 2017 service providers meeting. Four new service providers attended, but no
incumbents expressed interest.
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telecommunication tower ordinance to reduce barriers for private ISPs to install necessary verticaf assatisng
conduits available and instituting rules going forward to make access to conduits and poles easier for new providers.

Grants and other special funding will be necessanyelp carriers spread into the spafggopulatedareas of the
Countybecause the network costs will likely exceed what a carrier can justlbngterm plan is necessary to bring
grants and specialihding to help interested carriers reach geoutlying areas

Spirit Fiber and POPs

L0

{LANRGQE T ROSNIAASR FAOSNI NRdzi S

16 Jackson County has such provisions in their tower ordinance now.
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CurrentCountyBroadband Capabilities

Fiber

The good news is there is a lot of fiber in Alexar@eunty especially along the named highwaystawn and radiating
out of town for a few milesOpen Broadband has driven every route in @@untyand found extensive infrastructure
However, it is not always possible to find every fiber route or provider because the cables are not always well marked.

There are sverallong-haul fiberroutes spanninghe County These include

AT&T, Century Link, Spectrum and Spirit (who leases fiber to MCNC and Google
as well as others)AT&T has fiberunning along U84 from the CaldwelCounty

line runnirg east through town and out NED through Hiddenite an&tony

Point into IredellCounty Also, AT&T has fiber from N6 coming from Catawba
Countynorth through town and almost to the Wilk&€ountyline. Ther fiber

runs from UB4down NCI27ONR aaAy 3 Ay (2 /tBagc@ldzNE[ AY
tower onSam Hefner Rd.

Centuntinkhas fiber running from
NC127 at the Catawb&ountyline

up to US64, along All Healing Springs
Road connectingo Mt Olive Church
Road and NC6 into WilkeCounty
The route north of U84 appears to
be over 20 years old and likely would
have only a fevibers in the cable.

Spectrumhas fiber running ta
length of NCL6 north to south

AT&T fiber optics pedestal running through town. From towit
extends west along US 64 to NEZ7
and south into Catawb@ounty They &o run from town east along N8D
through Hiddenite an&tonyPoint into IredellCounty

{ LIA Niderisfa@dUS64 east to west with spunsinning to a cell tower off
NC127 at Stafford Mtn Road arahother tower just north of U84 off Old
Mountain Road. They also run to a hut in front of an Energy United
substation just east of Boston Road. Spirit leases fibethers such as
MCNC as well as Google.

Very old CenturyLink (formerly Centel) fiber me
off Mt. Olive Church Rd.

One providelleavesthe Spirit hutaeriallyandruns east along Hwy 90 to Iredéllounty ¢ KA & O2dzZ R 6S a/ b
However, it is not marked
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Middle-mile fiberis defined as fibeto electronicsthat transpo® the fiber signals onto copper or coax to serve
residencesand businessedhere is surprisingly more mideltaile fiber in Alexande€ountythan expectedelativeto

the number of unserved and underserved areas. Both AT&T and Spectrum have many naités tifroughout town

and extending out of towrlLeveraging this fiber could be a challenge because a) the carrier is under no obligation to
provide access to fiber or circuits, b) there may not be enough fiber to make some available to an alternate service
provider, or c) the service provider may charge more than can be justified.

AT&Thas fiber running td.9 of their22 buildings andtabinets throughout the&€ountyas listed in Exhibit. Arhese are
most likely DSL Access Modules (DSLAMSs) which serve custwitieDSLBeyond the main routes, town and short
spurs off the main routes to towers and DSL cabin®T& T has fibespreading out in th&€ountyalong theroutes
shown in Exhibit B.

Spectrumhas fiber in town, along the manoutes mentioned above anithe excursions ifexhibit B.
CenturyLinkhas a very limited territory with only a few spurs.

Fiberto-the-Premisecan be foundat several schools, most government buildings and most tower $West providers
have not found it economically viaBlgo install fiber to customer premises outside thiesekeyfacilitieswithout a
grant or other special fundind@usinesseexpressed real need for reliable, higkpeed, symmetric broadband at the
b2@SYOSNI {i(ilI]1SK2ft RSNRa YSSiiAy3ao

Locations that have fiber feedsurrently:

- AlexanderCountyinstalled several miles of cable toumerousgovernment offices in town as well as to their
FIL OAf AGASA 2 yCountyfbyrfeaches Aay?yd3yRi(iq A yad® dzyrgehcy Mandgéne@Sudial 9 Y S
Services, Alexand&ountyAdministration, the Senior Center, the Evidence Building, tata@baValley
Gommunity Gollegelocations, the Law Enforcement Center, the Health Department, Tax Office/ Register of Deeds,
Courthouse, Town Hall and the Taylorsville Police Department. MCNC is building a spur to tie into Alexander
Countfd FAOSNI ySiGg2N] G2 lowdNddsithascurkertdpeayided. O LI OAG & | yR

- Spectrum has fiberunning past the Industrial Park. They also ser¥ewschools including Hiddenite Elementary,
East Alexander Middle Schawid, it appears, to Alexander Central High School. There may be othetssalitho
fiber feeds that were not apparent.

- AT&T does not appear to have fiber to many locations thahgl do have fiber to the Industrial Park. Since their
cables are buried in most casdssihard toascertain which buildings are served

- The cell tovers in theCountyalmost all have fiber feeds. AT&T is the most common carrier fetldsy Spectrum.
Spirit feeds thre¢owers and Vertical Bridge serves one near Ellendale. The three SBA towers in the northeast
corner of theCountybuilt for Carolina WesWireless are fed by microwave from tfiber-fed tower at Sulphur
SpringsRd near Jim Milsaps Rd.

1 The cost of a ffier mile is around $65,000 for buried in average soil and $36,000 aerial. This does not include drops to customers,
conduit, installation labor or electronics.
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Vettical Assets

AlexanderCountyis fortunateto have some key mountains in and adjacent to @aunty There are also more than 27
majortowers in theCounty 11 water tanks, a feyrivate structures and a few towers just outside Beunty The

fastest and most costffective method of increasing broadband availability in @@untywill bevia leveraging vertical
assetsMost of the major towers are owned by the big name tower companies such as American Tower, Crown Castle
and SBA. Of these, American Tower is known for working with smaller entities with the@ilegrownelrs beingvery

costly in many cases for a wireldgeadband playThe tower at 9110 NC Highwag7 is at an EMS station. It is a slim
tower but appears to be over 120 feet ta.few towersin and adjacent to th€ountyare owned by the U.S.

Government making them unlikely candidates.

Besides these tows, there are a couple more tower structures in Alexan@ewuntyas well as a few significant towers
at high elevatiorjust beyondCountylines A privately owned tower|ess tharR00-feet tall, isnear 3267 Three Forks
Church Ravhich is four miles westorthwest of town. This is significant because it is the only tall structure in the
northwest quadrant of theCounty There is a small monopole at lower elevation inside a substation off Little River
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Church Rd near the intersection of Shew Rd. Howeverstibet height and low elevation would give minimal reach in
an area where signal is much needed.

Just outside of Alexand€&ountyare towers at Moore Mountain, Pores Knob, Fox Mountain aweeéll toweroff NC16
just north of thecounty line. Moore Mountan has a couple of short and slim towers that may be of minimal use.
However, it is reported the landoven is easy to work witkf additional towers are desiredDff NCL6 just north of the
county line, a Carolina West Wireless site owned by SBA sits.s Rob has multiple towers just off CdBap Rd. Most
of thetowerson Pores Knolre heavily loadetiut there is potential for some lighteightantennas Fox Mountains
just over the northeast border of th€ountywith an NC Highway Patrol tower withsanificant viewshethto the
northeasternportion of AlexandeCounty

Last Mile Gaps and Opportunities

In our view, there is opportunity for reliable, higipeed broadband to be obtained &nreasonably short timérame by
many businesses and citizens of Alexardeunty

There is a clear opportunity for a service providelease fiber capacity to towers for a fix@dreless last mile.
AlexanderCountycould see an immediate benefit faycalindustryif a service provier focused on providing high
speed, symmetrical broadband to a few businesses. Many citizens could also benefifrdabdbandholes in town and
neighborhood areas were addressed. Households more scattered throughoGotinatywithin reach ofthe towers
could have true higispeed broadband availabilitystead of being denied DSL or suffering from poor, inconsistent
speeds Existing towers in theCountycan be usedo spread coverage as the business case allows.

The most challenging area will be the timwest quadrant of theCountywhere practically no towers exist and the land

beginsrisinginto the foothills of the Appalachians. The sousioutheastern portion will also be a challenge with fewer
towers and scattered populatioispecial engineering andrfding may be required taddresshese problems.

Recommended Broadband Strategy

Affordable broadband in Alexand@ountyis an important element for economic health for tG®unty a service to
enhancethe quality of life for residents, and an asset to improve delivery of government serVimgay there are gaps

in affordable broadband coverage, and an aged copper network that is not supportive of 25Mbps speeds. There is little
evidence that the incumént providers are investing in their networks to ensureCalintyresidents and businesses

have broadbandpeeds of 25Mbps and abavEhis environment makes difficult for the Countyto attract new

residents that workirom-home, or new businesses thateaheavily dependent on cloud applications. In an ideal world

the incumbent ISPs would be investing in eunty Instead, residents expressed the viewpoint that existing providers
GF NB dzyNBalLRyaArgdSés |yR aSNWAOS OFy 0SS dzyNBtAlL ot So

There are multiple tehnology optiongo address these problem#cludng fiber to the premise, fixedireless, mobile
wireless, satellite, and copper DSL service. Of these, the options best suited/op26speed are fiber and fixed
wireless. If money were no object, fibkr every property would be a valuable infrastructure investmétdawever, fiber
can also cost $000/mile to build, which makes many rural assuneconomical to serve. Fixadreless can provide up

15| Open Broadband Final Report (January 2, 2018)



to 1000Mbps speed at shorter distances, and 100Mbps-ed ¢ longer distances. Given the population density in
AlexanderCountywe recanmend that both fiber and fixe@vireless providers be encouraged to build out, knowing that
fixedrwireless ignorelikely to be cost effective for the remote areas.

AlexanderCountyneeds mordanvestment by thdSPsTherefore,our recommended broadband strategy is tfald:
1) stimulatelSRnvestmentin broadband infrastructursupporting speeds of 25Mbps to 1000Mbps
2) focus on having affordable broadband offered in alharefthe Countyto fill in the gaps

The first step is aggregating demand data, which has already been performed with the assistance of the NC Broadban
Infrastructure OfficeSharing user demand with service providers is the next step in the processaarmbmpleted by
theCountyA Y b2@SYOSNI HamT® . FaSR 2y gKIG 6SQ@S aSSy Ay 2i
data will not result in an infrastructure investment by timeumbentISPs, who appear to be comfortable with the status
qguo. However service provider meetings other NC countiebavebeen effectivan receiving proposals fromew ISPs.

The most effective approach to get the incumbent ISPs to increase investmenhigatein their revenue base by
having competitive ISPs enter tl@muntyand take market shar&Vhen competition occurs, service improves, prices go
down, and consumers win.

Action stepl: To attract competitive ISPthe Countyshould be prepared to progte assistance in the form of access to
Countyowned property such as radio towers, water towgwsles,buildings,and any fiber asset#ccess should be free

to low-cost, payasyou-grow to incent the ISP to make the investment while minimizing their Tis&kCountyshould

ensure the ISPs have an easy to implement permitting process for new broadband construction and ROVWhascess.

will help make construction speedy and predictable. Thisld includea onetouch-makeready process for pole
attachments.These actions cost th@ountyno cash, but are valuable to the ISP in lowering the cost for deployrkat.
details of theassistanceequiredg A £ £ @I NB dzLl2y GKS &SNIAOS LINRréess},&aidna vy
will be listed in theproposalsreceivedfrom the participants at the service provider meeting.

Action step2: Seed the competitive effort byffering theCountyQ iaternet contractto an ISP inreturn fab)i KS L {t Q
commitment to serve the areas with the greatest gaps in broadband cove2ageeommitment to make service speeds

of 100Mbps to 1000Mbps available where technically fease 3) a commitment to offer 25Mbps service for no

more than $3640/month in order to address the affordability issuechange in service providers would best neutral,

or evena cost and performance savinfgg the County To the extent the contracts for the school system, community
college, and a few of the larger bassses in th€ountycould also be leveraged together, it would provide a strong
0FasS 2F NBOSydzS (2 KSTEN@8z2a83F¢ G KAE{LBA{ § K JIS QNS ly O 0
in attracting a new ISBHaving guaranteed anchor cliesis very attractive for a new ISP.

Action step3: Work with the stde broadband officgstate legislature representativesnd Golden LEA#® obtain grant
funding for broadband infrastructure. This will require a detailed deploynpéant, ready to ipplement once funded. As
the next step fronthe service provider meeting, théountyshould solicit proposals to develop such a deployment plan,
suitable for use in grant applications. Gastountyrecently received a $1M grant from the state fmonomic
development efforts surrounding broadband deployme@pen Broadband would be happy to provide introductions to
the GastorCountyrepresentativswho made it happen.
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Actionstep4: NBIF RoF YR AYFNI aGNHzOGdzNBE A& 2yfeé (GKS o0SAAYyYyAy3As
difference. We encourage the County to view a higpacity broadband program as a catalyst for its economic
development agenda and to incorporatedadband development planning efforts and successful implementation
regularly in marketing and communications outreach aimed at business retention, expansion and recruitment and
guality of life for residentsBased on our analysis of commuting pattethg County supports an employment center in
YSAIKOoOZ2ZNRAY3I O2dzyiASa YI1Ay3d GKS NBAARSYGAFf L3 Lz | GA:
ONBI ROFYR 2LIWiA2ya I NB {KS NEBem2dddhonicYiabhit) a motigadiamcedietes thd 2 dzy
County can spearhead a local effort in support of entrepreneurship and small business by facilitating development an
innovation center or incubator space with gigabit internet capability (1000Mbps). There are many promising statewide
models of communities pursuing this strategy at a scale compatible with local assets and capacity: communities have
used these spaces to provide public access to-Bed Internet, to advance science and arts education, and to offer
training and workforcelevelopment, including programis K I i & dzLJLJ2 NJi ¢ andRehsBiring riesidents wr®  dza A
educated in the most affordable access progra8tsl others have focused on a real estate development play and
attracted coworkers and startups. A county ownbdilding could be used for this purpose, or it that can be at the
community college or other suitable location. The service contract for the gigabit service can go to the ISP enticed in
action step 2.

Action step 5Since action always speaks louder teords, theCountyshould consider funding a Pilot Prograrith a

new ISP to deploy higépeal broadband in designated undserved areas. A Pilot Programith fixed-wireless can be

funded with $50,000This will result in a tangible benefit in the desitgthareas, and serve as a catalyst in shaking up

the status quo for the incumbent ISPs. A successful Pilot Program will also encourage the new ISP to expand deploym
further into the Countyat their own expense.

Action step 6\While the incumbent ISRsve left Alexander County in its current state, it is recommended to make
another request of AT&T and Spectrum to expand their coverage areas and speeds which exceed the FCC standard o
Mbps. These ISPs have gone through mergers, and may have seveiaetjuirements to fulfill. It is worth the effort to
express the concern to the incumbents, and provide them with the survey data and interest level from the County.

Thank You

Thank you for the opportunity to work withlexanderCounty We will reviev these findingswith you in persorin more
detail, and discuss how to proceed with next steps.

Best,

Alan Fitzpatrick

CEO

Open Broadband, LLC
alan@openbb.net
704-237-0102
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Alexander County Copp&ervice Buildings and DSLAMs

ATET

CenturyLink
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Type
Building
Building
Building
DSLAM
DSLAM
DSLAM
DSLAM
DSLAM
DSLAM
DSLAM
DSLAM
DSLAM
DSLAM
DSLAM
DSLAM
DSLAM
DSLAM
DSLAM
DSLAM
DSLAM
DSLAM
DSLAM

Building
DSLAM

Building
Building

Location
Center 5t at 1st 5t
M Thomas Ln at Stony Point
Pine Cove Rd at Friendship Church Rd
101 Drumstand Rd
2615 Church Rd
Carrigan Rd at Cl Chapman Rd
Church Rd north of Rink Dam Rd
Daniels Lumber Rd just south of Hwy 16N
Drumstand Rd at Mt Wesley Church
Ellendale Fire Dept Rd
Gill Childers Rd at D. Roy Rogers
Hunter Bridge Rd Rd at Old Mountain Rd
Hwy 127 at Blankenship Rd
Lawson Childers Rd at Vashti Rd
Little River Church Rd at Hwy 16N
Old Hwy 90 at Hwy 64/ Hwy 90

On Cheatham Ford Rd just south of Poplar Springs Rd

On Crouch Rd at Paul Payne Store Rd

an Millersville Rd at Paul Payne Store Rd
Teague Town Rd at Church Rd

Three Forks Rd across from Bebber Rd
Three Forks Rd across from Zeb Watts Rd

8782 Hwy 1275

Bethlehem School Rd at Icard Ridge Rd
Hwy 127 at Shiloh Church Rd

River Hills Ct at Lakeshore Ln

Fiber Fed
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Mo
Yes
Yes
Mo
Yes
Yes
Mo
Yes
Yes
Yes
Mo
Yes

Yes
Yes
Yes
Yes

2018)

Exhibit A






